In this paper we propose a new formulation of two-dimensional boundary problems of Stefan's type with non-linear heat source of a special kind, arising in cryomedicine. These models correspond to the processes of biological tissue cooling by cryoinstruments with cylindrical and conical forms of the cooling surface. An effective method for the study of these models is offered.
Introduction
Problems, considered below, arise in modeling the process of freezing a living biological tissue during cryosurgery. Cooling is carried by cryoinstruments with various forms of cooling surface. Each new form of the instrument corresponds to a new mathematical model. In this paper, we present two models corresponding to a freezing process of biological tissue penetrated into it with the tools of the cylindrical and conical cooling surface.
Freezing of living tissue is significantly different from the freezing water. The process of formation of ice crystals in living tissue almost always begins in the extracellular space with the emergence of nucleation and only after a significant decrease in temperature is distributed inside the cells. In order to convert into ice intercellular fluid, is necessary to reduce the ambient temperature to -5 ° C and below, the freezing liquid inside the cells need a low temperature (-20 ° or below).
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Heat release during crystallization of intercellular and intracellular fluid is modeled by the discontinuity of the specific internal thermal energy e as a function of temperature u at the points Damaging of tissue cells arising as a result of freezing the biological tissue close to the cooling surface of the cryoprobe. Propagation of freezing front is prevented by the heat of crystallization released on it and by nonfrozen tissue sources of warm w(u)of blood and lymph flows, metabolism, oxidative reactions. The presence of these sources leads to the actual observation of spatial localization of heat, and in the steady heat removal to the stabilization in time to the limit of spatially localized stationary state. Requirements to be satisfied by the function w(u) and some functional dependencies used in the numerical calculations are given in [1] . There's also given numerical values of the basic thermal characteristics of biological tissue.
Actual observation of spatial localization of heat is an essential feature of Stefan's type problems in cryomedicine. However, it is usually not taken into account in numerous scientific publications. In details described in [1] .
Formulations of boundary problems, which are correspond to the biological tissue cooling using cylindrical tool of finite length and tool of conical shape, are given below. As a method for the numerical investigation of these two problems, as in [1] , selected the one described in [2] . The main idea of the method is to eliminate the direct search of unknown phase boundary and its replacement with smoothing procedure for function of enthalpy. Introduction of smoothing procedure allows to obtain a generalized solution of the Stefan's type problem with a costeffective algorithm of through computation [3] , the effectiveness of which is particularly noticeable in highdimensional problems, since the algorithm does not depend on the number of phase fronts and on the dimension. The disadvantage of this method is the relatively low accuracy of determining the position of the phase front, as well as a sensitivity to the choice of the smoothing parameter, which value is hard to determine in advance in some cases.
Cylindrical tool
In the case of using cryoinstrument of cylindrical shape with height of h and radius of 0 r , it is reasonable to do formulation of the problem in the cylindrical coordinate system. Because of the axial symmetry of the tool, the problem will be reduced to a twodimensional problem in the region of consideration, since the temperature field does not depend on the polar angle: (Fig.1) . After smoothing of discontinuous functions, the problem is solved by local one-dimensional method [4] .
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After introducing the function of enthalpy 
Method of solution
To solve problem (1) and (2) further applied local onedimensional method, described in detail in [4] . To find the value of the grid function on the ) 1 n (  th time step from the known value of the n th time step it is necessary to consistently solve two series of onedimensional problems, respectively, for z and r coordinates. Each task is a nonlinear algebraic system of equations with tridiagonal matrix, and sweep method in conjunction with any iterative method can be used for its solution (discussed in detail in [1] ). When determine the grid function using iterative method, coefficients
can be taken at the previous iteration. Normal derivative should also be expanded in r and z directions. Iterative process convergence related issues considered earlier in [5] .
Conclusions
Results of numerical experiments are differ from ones given in [1] only by the size of cryodestruction, freezing and cold influence areas. Research methods of formulated problems remained same. It is important to mention that forms of cryoinstruments, which were discussed, are widely used in practice. It should also be noted that models, which utilizes several cryoinstruments tissue cooling, are much more complex and at the same time are more important.
